Inhibition of C5a-induced actin polymerization, chemotaxis, and phagocytosis of human polymorphonuclear neutrophils incubated in a glucose-based dialysis solution.
Chemotaxis and phagocytosis are important functions of phagocytic cells, which are closely related to cytoskeletal reorganization. These functions may be abnormal in phagocytes of uremic patients undergoing continuous ambulatory peritoneal dialysis (CAPD). In order to examine whether these abnormalities result from treatment, we studied actin polymerization (AP), as an index of cytoskeletal alterations, chemotaxis, and phagocytosis in polymorphonuclear neutrophils (PMNs) of healthy subjects. Polymorphonuclear neutrophils were exposed to either a hepes buffer or a glucose-based dialysis solution (GBDS) of different pH's (5.2, 7.4) and different glucose concentrations (1.36%, 2.27%, 3.86%). After incubation for 0, 5, or 20 minutes, cells were activated with 10 nmol/L C5a-complement. AP was measured as filamentous (F) actin content by NBD phallacidin staining and FACS analysis. Chemotaxis of PMNs was measured in Boyden chambers. In addition, phagocytosis of zymosan particles was assessed. Prior exposure to GBDS pH 5.2 of each glucose concentration immediately and completely inhibited AP in response to 10 nmol/L C5a-complement, reduced chemotaxis (> 95%), and completely inhibited phagocytosis. The inhibition was pH-dependent, since GBDS pH 7.4 caused less inhibition of these functions. We conclude that glucose-based dialysis solutions are cytotoxic towards neutrophils and completely inhibit their ability to display responses requiring cytoskeletal reorganization.